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Npepucnosne

Lienu n npuHumMnel cTaHAaPTH3aumw B Poccuiickod deaepaliun yCTaHoBNeHs! GeaepantHbM 3aKOHOM
ot 27 nexabpsa 2002 r. Ne 184-93 «O texHnuueckom peryniupoBaniiy, a NpaBusia NPUMEHEHUS HaLKoHa IbHbIX
craHaapros Poccuiickon ®epepaumvm — FOCT P 1,0—2004 « Cranaapruaaums s Poceuiickon ®egepalimm. Oc-
HOBHbBIE NONMOXEHUA»

CBepfieHUn 0 cTaHaapTe

1PABPABOTAH OTKphITHIM aKLUMOHEPHBIM 0BLLECTBOM «HayyHO-UCCnenoBaTenbCkuii M KOHCTPYKTOPC-
KWIA UHCTUTYT XMMUYECKOrO MalMHOGCTpoeHus» (OAQ HAMXVMMMALLY; 3axpuiThbiM akuMoHepHLIM 0BLLECTBOM
«MeTpoxim WrxnHnpuHo (A0 MNeTpoxim MHxuHUprKHr), OTKPBITBIM aKunoHepHLIM 0bLiecTBom «Beepoccuitc-
KU HEYHHO-MCCREROBATONECKNA #  NDOSKTHO-KOHCTPYKTOPCKAH NHCTUTYT HEQRTRROM MAUMHOCTDOEHNAY
{OAC BHUWAHE®TEMALLY); ®enepansHoii cryxBoii o 3KoNOru4eckoMy, TEXHONOrUHYECKOMY 1 aTOMHOMY Haa30-
py (PoctexHansap)

2 BHECEH TexHnieckum koMuTeTom no ctangapTtiaagun TK 260 «OBopynosaHmne xnMu4eckoe M Hedrera-
3onepepabarsisaowiee»

3 YTBEPXOEH WBBEJEH B REMCTBUE INMpurkasom deaepantHoro areHTcTea no TEXHWHECKOMY pery-
nuposaxuio n MeTponoruu ot 27 aexkabps 2007 r. Ne 503-c1

4 B HacTosiLeM CTaHAapTe Y4TeHL OCHOBHLIE HOPMATWBHbIE NOMOXEHUA CNEAYIOLIMX MEXAYHAPOAHBIX Y
€BpONenCcKKUX CTaHAapToB: [lupexTuek 97/23 EC Esponefickoro MNapnamenTta u Cosera ot 29 masa 1997 r. no
cOnMmKeHW0 3aKOHOAATENLCTB OCYAapCTB-HeHos, kacawLerics obopygosanus, pabotalllero nod Aasne-
Huem; EH 13445-3:2002 «Cocynbl, paGoTtaoue noa AasneHuem. HacTs 3. PacdeT» (EN 13445-3:2002 «Unfired
pressure vessel — Part 3: Design»)

5 BBEJEH BNEPBbIE

MHgbopmayus 06 UIMEHeHUSAX K HacmoauweMy cmandapmy nybnukyemcs 6 exe200H0 u30aeaemMom UHGDOopP-
MayuoHHOM yKazamerne «HayuoHanbrsie cmaH0apmet», a MeKcm uaMeHeHul U Nofnpasok — 6 eXeMeCsYHO
u30agaembIX UHChOPMaYLIOHHbLIX YKkasamensx «HauuoHanbHble cman0apmei». B cryyae nepecmMompa (3aMetisl)
unu ormmeHb! Hacmoswezo cmandapma coomeememesyrowee yaedomnerue Gydem onybruK08aHo 6 exeme-
CAYHO U3Ga6AEMOM UHGPOPMAUUOHHOM yrazamene «HayuoHansHsle cmaHdapmsi». Coomeememeyroulas UH-
ghopmatius, yeedomieHUE U MEKCMi! ha3MeUIalomces MaioKe 8 UHGOpMayUoHHOL cucmeme obLyezo nons308a-
Hus — Ha opuyuansHom catime PedepanbHo20 a2eHMCMEaa 1o MEexXHUYECKOMY Pe2yuposaHLIo t Memporo-
2uu 8 cemu ViHmepHem

© CranpaptuHgiopm, 2008

HacTosuwuit cTaHaapT He MOXeT SbiTh NOMHOCTLI0 MU Y3CTUYHO BOCNPOU3BEAEH, THPaXMPOBaH 1 pacnpo-
CTpaHeH B kavecTae ohnumansHOro Hajjakus Bes paspeweHns defepanbHOro areHTcTaa No TEXHWHECKOMY pery-
NMPOBaHUIO U METPONOTUK
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rOCT P 52857.1—2007

HAUMWOHANBLHBIA CTAHOAPT POCCUMMNCKOW SEOQEPALUMN

Cocynb! M annaparhl
HOPMb! N METOALI PACYHETA HA MPOYHOCTL
O6uwmne TpeboBaHUA

Vessels and apparatus,
Norms and methods of strength calculation.
General requirements

[lara BBoaeHMa — 2008—--04—01

1 O6nacTb npuMeHeHus

HacTosuwumit cTaraapT ycTaHaBnmBaeT HOPMbI M METOALI packeTa Ha NPOYHOCTL COCYACR W annapaTos 13
YIMEepORUCTLIX Y NEMMPOBAHHBIX CTANEHN, L{BETHLIX METANMOB (ANIOMWUHWAS, MEAK, TUTaHa 1 NX CNNABOB), NPUMEHS-
€MbIX B XMMUHECKORA, HedhTexMMuueckoi, HedprenepepabarbiBatowiel ¥ CMeXHbIX OTPacNAX NPOMbLILUTIEHHOGTY,
paBoTaioumx B yCrioBrsiX 0IHOKPATHLIX U MHOTOKPaTHLIX HArPY30K NOA BHYTPEHHUM KIBHITOUHBIM BasneHuemM,
BaKyyMOM WM HaPYXHbIM [laBneHnem, Nog AeACTBUEM OCEBbIX N NONEPEYHbIX YCUNUIA U N3rnBarolinx MOMEH-
TOB, UHEPLUMOHHLIX HArpy30K, a Takke yCTaHasnmBaer KosdipmLMeHTh! 3anaca NpoYHoOCTU, AOMYCKaeMbIX Hanpsi-
HEHuUit, MOAYNSA MPOACMLHON YIIPYrocT 1 K03 PULUEHTOB NPOYHACTY CBAPHbIX WBos. HopMbl M MeTos! pacyera
Ha NPOMHOCTL NPUMEHUMBI, ECAIM CBOWCTBA MaTepnanos, TPeboBaksi K KOHCTPYKLIUW, M3rOTOBIIEHUIO U KOHTPOTIO
oteevatoT TpebosaHuam FOCT P 52630 v opyriM HopMaTBHLIM AoKYMeHTaM. Ecnv OTKNoHeHWs OT reomeTpuvec-
KO (hOPMBbY, HETOUHOCTY MU KAYECTBO U3TOTORMNERNA OTNNHAINTCA OT TpeBoBaHUA HOPMaTUBHBLIX [OKYMEHTOB, TO
Npu pacyeTe Ha NpOYHOCTb 3TK OTCTYNNEHNS AOMKHbI BLITh yUTeHb! COOTBETCTBYHOLLIEN KOPPEKTUPOBKOIA pacHeT-

HbIx hopMy!.
2 HopmatvBHbi€ CCbUIKMN

B HacToswemM craHgapTe MCnoNb30BaHb! HOPMATUBHbIE CCLINKM Ha CReaylowue CTaHaapTLI:

FOCT P 51273—99 Cocyaw! v annaparst. Hopmbl u MeToAk! pacHeTa Ha npoyHocTs, Onpepenexue pacuer-
HbIX YCUIWIA ANSA @annapaTos KONOHHOTO TUNa 0T BeTPOBLIX HArPY30oK U CEACMUHECKUX BO3ASHCTBUIA

FOCT P 52630—2006 CocyAbl v annaparss cTankHble ceapHsie. ObLuve TexHuueckmue yenosus

FOCT P 52857.2-——2007 Cocyap! v annapartbl. Hopmbl U MeToAkI pacueTta Ha NPoYHOCTL. PacyeT yunnHapu-
YECKNX U KOHMYECKUX obevaek, BLINYKbIX U NIIOCKUX AHWLL 1 Kpbillek

FOCT P 52857.3—2007 Cocyabl v annaparbl. HopMbl M METOAL! pacdeTa Ha NPOMHOCTL. YKpenneHue ot-
BepcTvi B obevaikax » AHWLLAX NPy BHYTPEHHEM M BHELLHeM Aasnexnax. PacueT Ha npovHocTs obevaek n
OHULUY NPY BHEWHWX CTaTUHECKUX Harpys3Kax Ha Wryuep

FOCT P 52857.4—2007 Cocyabl u annaparbi. HopMbl ¥ MeTOAI pacHeTa Ha NpouHocTb. PacveT Ha
NIPOYHOCT M FEPMETUMHOCTh (PNAHUEBLIX COEANHEHWIA

MOCT P 52857.5—2007 Cocyabl v annapatsl, HopMbl 4 MeToabl pacyeTa Ha npodHocTb. Pacder obevaex
M [HWLLY OT BO3AENCTBUR ONOPHbIX HArPY3oK

TOCT P 52857.6—2007 CocyAsl 1 annaparst. HopMbl U MeETOABI pacyeTta Ha NPOYHOCTh. PackeT Ha
NPOYHOCTH NPYU MANOLMKNOBbIX Harpy3kax

OCT P 52857.7—2007 Cocyabl v annapartsl. Hopmbl n MeToabl pacueTta Ha NpodHOCTh. TennoobMeHHbie
annapaTbl

TOCT P 52857.8—2007 Cocyar v annapatbl. HopMbl ¥ MeToAb! pacyeTa Ha NpodHocTb. Cocyabl v annapa-
Tbl ¢ pyBawkamu

WUsnanue onumansHoe

1 6

NormaCS® (NRMS10-02983) WWW.Nnormacs.ru 08.05.2009 11:55:58



TOCT P 52857.1-2007 Cocynel ¥ amnnapaTe. HOPMEI M MEeTOHH pacuyeTa Ha Crp. 5 m3 26.

FoCT P 52857.1—2007

[OCT P 52857.9—2007 CocyAb! 1 annapatsl. HopMsl 1 MeTOAblI pacHeTa Ha npovHocTh. OnpeneneHve
HanNPAXeHW B MecTax NepeceseHnit LUTyLUepoB ¢ obeuaikamu 1 AHULAMU NPt BO3AEHCTBNU NAB/IBHUA N BHE-
tHUX HATPY30K Ha Wwryuep

FOCT P 52857.10—2007 Cocyabl ¥ annapatsl. HopMbl ¥ MeTOAb! pacHeTa Ha NpoYHoCTL, Cocyas! U anna-
partbl, paboTaloLme ¢ CEpOBOACPOAHBIMUA CPefaMu

IrOCT P 52857.11-—2007 Cocyasl v annapars!l. HOpMb! M METOfb! PACHETA HA NPOHHOCTL, MeToAa pacueTta
Ha NPOYHOCTL OBeUaeK U AHUUY C YHETOM CMELLEHUS KPOMOK CBaPHbIX COSAMHEHWRA, YTMOBATOCTH U HEKPYIMOCTH
obevaek

FOCT 19281—79 NpokaT U3 cTanu NOBbLIWEHHOW NpoYHOCTH, Obume TEXHUYECKUE YCNOBKA

rOCT 5949—75 Crans copToBan 1 KanuGpoBaHHas KOPPO3MOHHO-CTORKANA, KAPOCTONKaN W XaponpoyHas.
TexHuyeckne TpeboBaHuA

"OCT 25054—81 NoKoAKM 13 KOPPOIUOHHO-CTOHKUX cTanei u cnnapos. Obune TexHuYeckue ycnosua

NpumeyaHue — MNpunonNs3osaHUK HACTOAWMM CTAHRAPTOM Lenecoobpa3Ho NPOBEPUTL AERCTANE CCbIIOY-
HbIX CTAHAAPTOB B MHPOPMALMOHHOM cucTeMe o6LLEro Nonk30BaHKA — Ha OHULWaNbHOM caiTe denepansHoro areH-
TCTEA (10 TEXHVHECKOMY DErynuposaHMIo U MeTPOnOrn B ceTu VIHTEpHeT ik O eXEeroAH0 n3naraemMomMy UHGopMaLIU-
OHHOMY yKa3aTeno «HauMoHanbHbIe CTAHAAPTL», KOTOPLIV OMYyGIUKOBAH NO COCTOSIHWMIO HA 1 AHBaPA TEKYLUEro roaa, v
110 COOTBETCTBYIOWMM EXEMECAYHO M3NABaEMBEIM WHOPMALMOHHBLIM YKa3aTenAM, onyGnuKoBaHHLIM B TEKYLLIEM roAy.
Ecnu cCbINOYHAIN CTAHRAPT 3aMeHeH (UIMEHEH), TQ NPKU NONL30BAHMN HACTOALLIMM CTAHAAPTOM CRefyeT PYKOBOACTRO-
BATLCA 3AMEHAIWMM (M3MEHEHHBLIM) CTaHAAPTOM, ECnin cobl1oYHbIA CTAHAAPT OTMeHeH Ge3 3aMersl, TO NoNoXeHue, 8
KOTOPOM AaHa CChiNKa Ha HEro, NPUMEHSIETCA B HaCTH, HE 3aTParvBaloLen aTy CCbinky.

3 0O603HaueHus

B HacrosweM cTaHaapTe NpUMeHeHb! cneayloume oBo3HaqeHmns:

c —~ CyMMa NpUBaBoK K paCHETHLIM TONLMHAM, MM;
Cq — npnbaBska ANsi KOMNEHCALIMN KOPPO3UU 1 IPOINU, MM;
C2 — npubaska AN KOMNEHCALUK MUHYCOBOro A0NYCKa, MM;
C3 — npubageka ANs KoMNeHcaUny YTOHEHWS CTEHKW NPK TEXHONOTMHECKNX ONEPALUAX, MM;
E —MoAynk NPOROLHOR YNPYrocTU Npu pacyeTHoW Temnepatype, Mia;
Ng — KO3hbULMEHT 3anaca NPOHHOCTU NO BpeMeHHOMY CONPOTUBNEHKIO (NPeaeny NPOYHOCTH);
n, — koachduUMeHT 3anaca No Npeaeny TeKy4ecTy;
N, — xoathdnuMeHT 3anaca no Npeaery ANMTensHoN NPOYHOCTY,
n, — KO3chDMUMEBHT 3anaca No Npeaeny NoN3y4ecTy;
— KO3(hhMUMEHT 3anaca yCTORYUBOCTH;
Ng n — KoahPUUMEHT 3ariaca no npegeny NPOYHOCTU ANA aMoMUHUA, MeAW U MX CNNABOB;
Ng; — xOPHULMENT 3anaca NO NPEAETY NPOMHOCT ANK TUTaHa ! Er0 CNNABOB;
p — pacyeTHoe AaeneHue, Mla;
Rep — MUHUMATEHOE 3Ha4eHNe Npeaena TeKy4ecTy NP pacHeTHoON Temneparype, Mla;
Ro20  — MUHUMAnNbLHOE 3HaYMEHWE npeaena texysecTy npyn Temneparype 20 °C, MNa;
Roo2it  — MuHUManNbHOE 3HaYeHmne YCNOBHOIO NpeAena TeiyHecT Npu OCTaToHHOM yinmkennn 0,2 % npu
pacyeTHo# Temnepartype, MMNa;
Rpo2/20 — MWHWMAnNbHOE 3HaueHWe yCrioBHOro npegena TekydecTy Npu OCTaToNHOM yanuHeHun 0,2 % npu
Temnepartype 20 °C, MNa;
Rpio/r  —MuHMManbHOe sHayeHue Npefena Texy4ecTy npy CCTaToMHOM yanuHexws 1,0 % Ans pacueTHoOW

Temnepatypbt, Mia;

Ro10/20 — MUHMManbHOE 3HayeHue NPeAena TeKy4ecTy Npu ocTaTouHoM yanuHenun 1,0 % ans TeMnepatypel
20 °C, MNa;

Rt — MUHUMANbHOE 3HaJeHne BPeMEHHOro CoNPoTUREHUs (NPeAena NPOYHOCTU) NPU PacYeTHON TeMm-
nepatype, MMg;

Rmip  — MWHUMAansHOE 3HaueHWe BPEMEHHOro CONPOTHENEeHWA (npeaena NpoYHOCTM) Npu TeMnepartype
20 °C, MNa;

R 107 —cpepHee 3Hauetve npeaena AnvTenbHoR NpouHoCTy 3a 10" YacoB NPy pacHeTHol TeMNepaType,

MNa;

Rp1.0 110"t — CpeaHuiA 1 %-Hblid npeaen nonayyecty 3a 10" yacoBs npu pacueTHol Temnepatype, MMMa;

7 2
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S —MWCNONHWUTENLHAA TONLWMWHA CTEHKW SNEMEHTA COCYAa, MM;

Sp — Pac4eTHaA ToNLWWUHa CTEHKKN 3neMeNTa cocyaa, MM,

t — pacyeTHas TemnepaTypa CTeHku 3rieMeHTa cocyaa, °C;

o —KoaDMLIMEHT NMHEAHOIO PacLUMPEHUS Npy TeMnepaType, 108, °C-1;
[6] —ponyckaeMoe HanpsXeHue npu pacyHeTHon Temnepatype, MMNa;
[0],0 — nonycraemoe Hanpsikerue npu Temnepatype 20 °C, MMNa;

¢  —X03hPULMEHT NPOYHOCT CBAPHBIX LWBOS.

4 061une rnonoxeHus

4.1 Pacyer Ha NpOYHOCTh HeoBXO0AUMO NPOBOAUTE ANA BCEX NPOFHO3UPYEMbIX COCTOSIHWIA COCYNOoB,
BO3HMKAIOUWMX BO BPEMS UX IKCNNYaTaLMU, UCNbITAHUA, TRAHCNOPTHPOBKK, MOHTaXa. [py 3TOM cneayeT y4uThi-
8aTb BCE Harpyaku i BHelLHWE DaKTop.! (TEMIepaTypy, KOPPO3HMOHHbIE CPEAbl 1 T.MN.), KOTOPLIE MOTYT OKa3aTb
BIINSIHNE Ha NPOMHOCTD, ¥ YHWTLIBATE BEPOSTHOCTL UX OQHOBPEMEHHOTO BO3AEACTBUSI.

B 4acTHOCTU, HeoBX0AMMO YW TEIBaTL cnepytome akTops!:

- BHyTpeHHee / BHeLWHee aaBnexue,;

- TEMNEepaTypbl OKPYXAoLLen cpefkl n pabouue TemnepaTtypet;

- cTaTudecKoe gaeneHne B paboynx yonoBuAX 1 YCNOBUAX MCMBITAHKUS, HATPY3kM OT Macchl cocyaa M
cofepxmoro B 06opypoBaHnm;

- UHEPUWUOHHbIE Harpy3Kkn Npy AsuKeHUn, 0OCTaHoBKax v Konebaruax, Harpyakn OT BETPOBbLX ¥ CeRCMuHec-
KX Bozdeicrania;

- peaKkTvBHble yeUnus (NPOTUBOAEACTBIST), KOTOPLIE NEPERAIDTCS OT ONOP, KpENNEHWHA, TPyGONpOBOAOB U T. A4.;

- Harpysku OT CTECHEHHOCTU TeMNiepaTypHLIX AedopMaLnii;

- YyCTanocTb Npy NePemMeHHbIX Harpyakax, KOppoO3uIo U 3pO3NIDK T. A.

3a ﬂpaBIAﬂbHOCTb npMeHeHns HOPM W mMeTonos pacyeta Ha npO‘-IHOCTb HeceT OTBETCTBEHHOCTL oprauuaa—
uus (NpeanpusTUE NNk HM3NYECKOE ML), BLINMONHABILIAA COOTBETCTBYIOLLWE PACHSTbI Ha NPOYHOCT,

4.2 MeToapl pacyeTa Ha NpoMHOCTbL COCYAOB v annapatos npuseneHs B FOCT P 52857.2 —TOCTP 52857.11.
» 4.3 B ocHOBY METOAA0B pacyeTa Ha NPOYHOCTL BOMBUIMHCTRA ANEMEHTOR COCYA0B NPUHAT METOA pacyeTa
No npeaenkHbIM Harpy3kam. [ina yaoberea pacyerta ko3dpHULMeHTLI 3anaca NPOYHOCTU K NpeAeNbHLIM Harpys-
KaM yuuTbIBAKOTCS NP onpefenexni AonyckagMbix HanpskeHWi. [ins otaentHbiX anemMeHToB (Hanpumep, thnaH-
LIEBLIX COEOVMHEHWIA) UNK YCNOBUA HarpyXeHus, HanpuMep NPU NepeMeHHbIX Harpyakax, pacyeT BELETCH NO
ACNYCKAEMBIM HANPSHKEHNAM.

LonyckaeMble HanpskeHWs B 9TOM cnydae onpeaensioTca ¢ ydeToM ocobeHHoCTeln akcnnyaTaymm cocy-
48, ONbITHLIX AiAHHLIX, XapaKTepUCTUK MaTepuana.

MNpu pacHeTe Ha yCTONYUBOCTE AONYCKAEMbIE HArPy 3Kk ONPEAENIOT NO HNXHAM KPUTKHECKUM HANPSKE-
HUSM.

5 PacuetHas TemMneparypa

5.1 PacueTHylo TemMnepaTypy UCNoNL3YT ANs ONpeaeneHns (h3nKo-MexaHU4yecknx XapakrepucTvik Mare-

pYana v [onycKaeMbix HaNPXXeHWA, a TRI0Ke NPy pacdeTe Ha NPOYHOCTL C YHeTOM TeMNEpaTYPHbIX BO3AEeWCTBHA.

5.2 PacueTHyio TeMnepaTypy onpeaensiioT Ha OCHOBaHWM TEMNMOTEXHNHECKAX PacqeTos UK pesynbLTaTor
MCMBLITAHWA, UMK ONBLITa IKCTUTYATALMM aHANOTUYHBIX COCY08.

3a pacyeTHylo TemnepaTtypy CTeHKU COCYAa UNy annapara NPpUHMMaleT HanbonbLuyio TeMnepaTypy CTeH-
Kku. Mpu Temnepatype Hivke 20 °C 3a pacHeTHYIO TEMNepaTypy NpU onpeaeneHny AonyckaembIX HanpsxeHni
npuHuMatoT Temneparypy 20 °C.

5.3 Ecnu HEBO3MOXHO NPOBECTY TENMOBLIE PACYEThl UMM UIMEPEHUA U €CNU BO BPEMSA 3KCNNyaTaumm
Temneparypa CTEHKY NOBLILIAETCA A0 TEMNEPATYPLI Cpeas!, conpukacaoueica Co CTEHKON, TO 33 pacHeTHYio
TeMnepaTypy cneayer npuHumaTth Hanbonbluyo TeMnepatypy cpenpl, Ho He Hwke 20 °C.

MNpu 0BorpeBse OTKPbLITLIM NNAaMeHeM, 0TPaboTaHHBIMM ra3amun NN SNEKTPOHArPEBATENAMMN PDACHETHYIO TEM-
nepaTtypy NPUHUMAIOT PaBHO TeMniepaType cpe/bt, ysenudeHHon Ha 20 °C npu 3akpbiTom oborpese v Ha 50 °C
npu npsiMom oborpese, ecnn HET 60Nee TOYHLIX AaHHbIX.

5.4 Ecnu cocyn unv annapar aKCnnyaTvpytoTes NPy HECKONLKUX pasnindHbiX pexnmax HarpyXenms nnm
pa3Hble SneMenTbl annaparta paboTaloT B Pa3HbIX YCIOBWAX, ANA KAXAOro pexuMa MOXHO ofpeaeniTh CBOIO

pacHeTHY0 TeMneparypy.

3 8
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6 Pa6ouee, pacueTHoe ¥ NpobHOe paBneHue

6.1 Nog paboyum gasneHueM ANKS Cocyaa 1 annapaTa cneayeT noHUMaTb MakCUMasibHOE BHYTPEHHEE
N3BLITONHOE UM HapYKHOE AaBNeHUe, BO3RUKAIOWES NPV HOPMAnbLHOM NpoTekanmn pabodero npouecca, 6e3
y4eTa 'MAPOCTATUHECKOrO AABMNEHUS cpeabl U A0NYCTUMOr0 KPaTKOBPEMERHOTO NOBLILLEHUS NABNEHNS BO BPEMS
[EeRCTBUA NPEaOXPaHUTENLHOO KNanaHa wiv Apyrux NpeaoxpannTenbHbiX YCTPORCTB.

6.2 NoA pacHeTHLIM AaBNEHNEM ANA 3NEMEHTOB COCYAOB W annaparos cneayeT NOHUMaTL AasrieHue, Ha
XOTOpOE NPOBOAST WX PACHET HA NPOMHOCTL.

PacueTtHOe AaBNeHWE ANs ANEMEHTOB COCYyAa WNW annapara NPUHUMAIOT, Kak NPaBUNo, paBHbIM paGoueMy
LABNEHWIO UITN BbilLE.

PacueTHOE faBneHne AOMKHO yYUTLIBATD!

- BHyTpEhHee / BHeliHe. aannenue,

- rMapOCTaTVYECKOE laBNeHKe OT CpeAbl, CoaepPXallencs 8 cocyae,;

- HecTabunbHOCTL NepepabaTeiBaeMbIx CPEA M TEXHONOMMYECKOro NpoLecca;

- UHEPLIMOHHBIE HArPY3KU NPU ABMKEHU UNK CEACMUYECKMX BO3AEHACTBNAX.

Ecnu Ha cocyae wnu NoaBoARWEM TpyGonpososie K cocyly yCTaHOBNEHO YCTPONCTBO, Orpannyvsaloliee
pasneHue, 4Tobul pabovee AaBneHUe He NPeBLILAno MakeuMansHo aonycTumoro pabodero aasnexnus, To rpu
onpefeneHuk PacHeTHOro AanS1SHUS He YHWTLIBAKT KPATKOBPEMEHHOE NpesbilueHne paboyero gasneHnn B npe-
nenax 10 %.

AnA anemeHTOB, pasnensiiowux NPOCTPARCTBA ¢ pasHbiMU AaBNeHWsMY (Hanpumep, 8 annapatax ¢ 06o-
rpesalwumMi pybatuxamun), 3a pacyerHoe AasneHue cneayer NpuHUMaTeL Nbo Kax/aoe AasneHne B OTAEIbHOC-
71, nnbo faBneHve, koTopoe Tpebyer GoNbLLUEe TONUIMHLI CTEHKWU PACCHUTLIBaEMOro aneMeHTa. Ecnn obecneun-
BaeTCsA OAHOBPEMEHHOE AeUCTBUE AaBNEHWA, TO A0NYCKAETCS NPOBOANTL PACYET Ha paaHOCTL AaBneHui. Paa-
HOCTL aBEHW NPUHUMAETCA B Ka4eCTBE PacHETHOTO AABNEHWUS TAIOKE ANS TaKMX INEMEHTOS8, KOTOopble 0Tae-
NS0T NPOCTPAHCTBA G BHYTPEHHWM M3DLITOYHBIM AaBNEHUEM OT NPOCTPaHCTBa C abConoTHLIM AaBNEHWEM, MEHb-
KM yeM aTMmoctepHoe. Ecnv OTCYTCTBYHOT TOMHbIE AaHHBIE O Pa3HOCTH Mexay aBCconioTHLIM gaBneHneM u aT-
MOCepHLIM, TO aGCoNTHOE gaBNEHUE NPUHAMAIDT PABHBLIM Hy MO,

6.3 MNog npo6HbIM AaBNEeHWEM B COCYAE UMW annapare cnefyeT NOHUMaTL AasneHue, npu KOTOPOM NPoOBO-
AVTCA MCNbITaHVe Cocyaa win annaparta.

6.4 Mop pacHeTHbIM AaBNEHUEM B YCIOBMAX UCTBITAHNIA 4NA SNEMEHTOB COCYA0B MW annapaTtos cnegyer
NpuHUMaThL AaBNEHNE, KOTOPOMY OHW NOABEPrakoTCA BO BPEMA NPOBGHOTO MCNLITAHWS, BKNIOYARA MAPOCTaTnYec-
KOoe fjaBnerve,

7 PacuyeTHbie yCUNUsa 1 MOMEHThI

3a pacyeTHbIE YCUITUA 1 MOMEHTbI MPYHUMALOT AelCTBYIOWWE ANS COOTBETCTBYIOLIENO COCTOSHWUS Harpy-
*ekvs (Hanpymep, NpY akcNNyaTauim, UCNLITAHUW Wk MORTAXE) YCUNWUSA U MOMEHTbI, BO3HUKAIOWUE B pe3ynuTa-
Te pencTeun coBCTBEHHOW MacChl, MHEPLIMOHHBIX Harpy3oK, 0T NPUCOEANHEHHbIX TpYBonposogos, cefcMuyec-
KOW, BETPOBOW, CHErOBOW ¥ APYrnX Harpy3oK.

PacueTHble ycunusi U MOMEHTbI OT BETPOBON HArpy3kn U ceCMUHEcKUX BO3AEACTBUNA Ha KOJIOHHbIE anna-
parbionpegensior no MOCT P 51273.

8 Nlonyckaemble HanpsxeHUs, ko3 duureHThL! 3anaca NPOYHOCTH

8.1 flonyckaemoe HanpsXeHue [o] npu pacueTe no npeaensHLIM Harpyakam cocyaos, paboTaoLnx npu
CTaTUYECKUX OAHOKPATHbIX HArPY3KaX, BEIYUCIIAKOT Mo popmynam:

- ANS YrMepoamCTbIX, HU3KONErMPOBAHHbIX, (DEPPUTHLIX, ayCTEHUTHO-(EPPUTHBIX, MAPTEHCUTHLIX CTanew u
CMUIaBOB Ha XKENE3HOHUKENEeBOoi OCHoBe:

R R R R
w02t Rt “pprorge . Dprgron
Un  ~— v T

fo}=n min Py T, i : (1)
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- ana BYCTeHHTHOIZ XpOMOHMKEHGBOﬁ cranu, anioMnHUA, meagu KX CNNAasoB:

{a)=n min RPIOH , Ron Rmno”.'z . Rp1,0/1oﬂ 3
ny ng ' Na ' N (2)

Mpenen Non3yyecT NenonbayoT ANs ONPEAENEHNs AOMNYCKAeMOro HanNpsHKeHUs B Tex Cnyyanx, koraa
OTCYTCTBYIOT laHHble NO Npeaeny ANMTEeNbHON NPOYHOCTU UMW NO YCNOBUAM JKCrNyaTaumy HeoGXoauMo orpa-
HW4KMBATE Aechopmauvio (NepemeleHms).

Mpu OTCYTCTBUM AaHHbIX 0B YCNOBHOM Npenene Teky4ecT npu 1 %-HOM OCTaTOMHOM YANIMHEHUA NCNOSL-
3YI0T 3Ha4EeHMe YCNOBHOTO Npenena Tekyyecty npy 0,2 %-HoM 0CYaTOYHOM YASTMHEHUM,

MNpw OTCYTCTBUM AaHHKIX O NPpefAene TEKYHeCTU M ANUTENBHON NPOYHOCTY AONYCKaEMOE HANPAXEHNe ANs
anlMUHUA, MEAU U UX CNNABOB BLIMVCTIAIOT Mo chopmyne

Rmyt
[o]= fon (3}
[lonyckaeMbie HanpsXKeHns 18 TUTAHOBbLIX CNABOB BLINUCNAIOT NC hopMyne
let
o]= —+.
lol=",, (4)

[ins ycrnosmii MCNbITAHUA COCY/AOB M3 YTIePOANCTbIX, HMIKONETMPOBaHHbIX, (DEPPUTHLIX, 8yCTEHNTHO-dep-
PUTHbBIX MAPTEHCUTHBLIX CTanel U CNNasoB Ha Xere3HOHUKENEBOoR OCHOBE OOMYCKaeMOe HanPsXMEHNe BbiYUC-
nsioT no ¢hopmyne

_ R, 120 Rp0,2/20
[0]20—’1( oA =S (5)

T

Lins ycnoBui UCNbITaHNA COCYAOB U3 ayCTEHUTHbIX CTANER, anioMUHUH, MEAW U UX CNNaBOB A0ONyCKaeMoe
HanpsoKEHWE BbIYMCNAIOT No opMyne

R R
p0,2/20 p1,0/20
[0]20 = "] [ ny (CH ny ) (6)

Ecnn gonyckaemoe HanpskeHwe gns pabodvx ycnoBui onpeaensiiot no oopmyne (4), To ans cocynos 13
anioMUHUS, MEAV W UX CNNABOB A0NYCKaeMOe HanpRXeHWe ANA YCNoBuii UCNbITaHNS BBIMMCNRIOT NO (hopMyne

R
[0]20 = _,,"ifg- (7)

[iNs1 yCNOBWIA UCNLITAHWIA COCYAAOB U3 TUTAHOBBIX CNTABOB AONYCKAEMOE HanpsikeHVe BbINUCIROT 110 (hop-

Myne
Rmiz0
Clog=—1 .
[Olao="—p (8)
8.2 KoaddbuimeHTbl 3anaca NpoHHOCTU ACMKHbLI COOTBETCTBOBATL 3HAYEHWUAM, NPUBEAEHHbLIM B TabnnLe 1.
Tabnunya 1
KoadppuymeHThr 3anaca npoHHOCTH
crane#, anlomuHKUA, Megu ARMOMUHUA, | aNKOMUHAUEBDIX | TWTAHOBOIO NWUC-[ THTaHOBLIX
YCIQBIS HarpyXemus ¥ WX CRNasos Meau ¥ mux NUTERHLIX TOBOrO NPOKATa U npyTkos M
{dopmyne (1), (2), (5). (6)] cnNaBoB cnnaeos NPOKaTHbIX TPYE NOKOBOK
[dhopmynl {Ppopmynst [hopmynb [¢bopmynk
(3). (7N 3, (7N (). (8)] (4).(8)]

7 ) n, Ng n, n, Nen Nyn Ng; N Ny,
Pabovue ycnosua 15| 2415 1,0 3,5 7.0 2,6 3,0
Ycnosus ucnelTaHna,
mapasnuyeckue ucnoitanms| 1,1 — | — — 1,8 3,5 1.8 1,8
nHeaMaTUHeckue UcnuiTaumsl 1,2 —_— | — — 2, 3,5 2,0 2.0
YCnosusi MOHTaxa 11| — | — — 1,8 3,5 1,8 1,8

* [N ayCTEHUTHONW XPOMOHUKENEBOW CTaNM, allloOMWHUS, MEAW W ux cnnasos (c(opmyna 2) n, = 3,0.
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Ecnun gonyckaemoe HanpsiXXeHWe 4115 ayCTeHUTHbBIX CTanei BbIMCAAIOT NO YCIIOBHOMY Npeaeny Tekyyec-
TH, X03DULMEHT 3anaca NPOHHOCTY N, MO YCNOBHOMY npeaeny Teky4ectn Ry, AnA pabounx ycnoswii
AONYyCKaeTca NPUHUMaETe pagHbiM 1,3,

8.3 MonpaBoyHblA KOIMMDUUUEHT 1) K AONYCKAEMbIM HanpskeHWAM AorbkeH 6biTh paBeH eguHuLe, 3a
WCKNIOYEHWEM CTanbHbIX OTNUBOK, AN KOTOPbIX KOAMDUUMEHT 1) UMeeT CReaylowme 3HaueHus:

- 0,8 — pnA oTAMBOK, NOABEPratoLLMXCs MHAWBMAYaANbHOMY KOHTPONIO HepaspyLWaioLmMMy METOAAMM:

-0,7 — ans O0CTanbHbIX OTNVBOK.

8.4 Pacyer Ha npoYHOCTb UMNUHAPUYEcKMX 0bevaex n KOHUNECKUX 3NEMEHTOB, BbINYKALIX N NNOCKUX BHALL
NS yCNOBUWA UCMbITaHNs NPOBOAMTL HE TpebyeTcs, ecnn pac4eTHoe AaBNeHWe B YCNOBUAX UCNbITakua Byaet
MEHbLUE, Yem pacveTHoe AasneHne B pabouux ycnosunax, ymHOXeHHoe Ha 1,35 [_c[1(]y_z]_o__

8.5 inst MaTepranoe, WHMPOKO UCNONB3YEMbIX B XMMUHECKON, HedbTexumudeckon v HedotenepepabatbiBaio-
Ljedi NPOMBILLNEHHOCTSX, 40NYCKaeMbIe HanpsikeHus Anist pabouunx yernosuid npu 1 = 1 npuseaeHbl B NpUIIoxe-
Hun A,

8.6 lonyckaeMble HanpsoKeHWs Ans MaTepuanos, He NPUBEAEHHbLIX B NPUNOXEHUU A, onpeaensiT cornac-
Ho 8.1. PacqeTHble MexaHu4ecKke XapakTepucT k1, HeobxoaumMbie 4na onpeaeneHns 4oNyckaemMblx Hanpske-
HWIA, onpenensiioT NPY HOPMankHON TeMnepaType NO COOTBETCTBYIOUMM CTaHAapTam unu TeXRUYECKUM yCeno-
BUSIM, 8 NPU NOBLILUEHHBLIX TEMNepaTypax nocrne NPoBeaeHNs UCNbITaHUIA NPeACTaBUTEeNsHOTo konudecTea obpas-
LioB, 06ecnevvBsaloLLnX raparTMPOBAHHLIE 3HAYEHNS NPOYHOCTHBIX XapaKTepUCTUK MaTepuana.

8.7 Linsi cranbHbix 3NeMEHTOB COCYA0B U annapaTtos, paboTaloumx B YCNOBUsiX NON3y4eCTW Npy pasHbix 3a
BECb NEPNOL, IKCNyarauum pacHeTHbIX TeMnNepaTypax, B Ka4ecTse JonyCckaemoro HanpshkeHNs paspeluiaeTcs
NPUHUMATL IKBMBANEGHTHOE 0NYyCKaeMOoe HanpaxeHue [0y, BblUMcnaemMoe no hopmyne

3xa= n T [[‘3]]1 m 1/m
IR
[‘?To(wh) ] ©)

rae [o); = [oly, [0, -.- » [O), — AONyCkaeMoe HanpshKeHne Ans paCHeTHOrO CpoKa 3kCrnnyarauum npu
Temneparypax & (f=1.2..);
T; — DrmTEefbHOCTb 3TaNO0R AKCNNYaTaLUM SNEMEHTOR C TEMNEPATYPOR CTEHKM cooTaeTeTBEHHO [(=1,2...), y;

(o]

n
To=2T; —oBumit pacHeTHLIA CPOK aKCNNyaTaLuM, Y;
1

m—noka3aTenb CTeNeHy B YpaBHEHUSX ANUTEALHON NPOYHOCTU CTanu (AN NErMpoBaHKbIX XaponpoYHbIX
cranei pekoMeHayeTcs npuHumaTh m=8),

3rank! akcnNyaTatumu Npy pasHoW TeMNepaType CYeHKU PEKOMEHAYETCA NPUHUMATE N0 MHYEPBANam Temne-
paTypblB5°C 1 10 °C.

OnpepeneHue 3KBUBANEHTHbIX HANPSXXEHWIA NO NPUBEAEHHOA YNPOLLEHHOR METOAMUKE PEKOMEHAYETCA Npn-
HUMAaTB NO VHTEpPBanam TemnepaTtyp He bonee 30 °C. [1pu HeobxoAMMOCTY ONpeaeneHnn SKBUBANEHTHLIX AONYC-
KaeMbIX HanpsbkeHUn Ans uHTepsana Temneparyp 6onee 30 °C criefyeT UCNONL3IOBATL CPESHEE 3HaYEHUE NoKa-
3aTensa CTeNEeHY COFMacHO AaHHLIM 3KCNEePUMEHTANLHLIX UCCNEAOBaHUA ¢ Basoi ucnbiTaHun He Bonee 0,1 or
pecypca, Ho He MeHee 104 u.

8.8 [lonyckaemMoe HarnpskeHue ANA COCY08 N3 ABYXCNOWHLIX CTanen Bbl4UCNNI0T No chopmyne

[o]= [c]1(s1=¢) +[0]2 (52 —¢C)

(s1-¢)+(s2~¢) ° (10

raie [ol4, (0], — Aonyckaemble HANPSYXEHWs COOTBETCTBEHHO OCHOBHOTO METaINA 1 KOPPO3NOHHO-CTOMKOTO
- CINOR, onpepensieMbie N0 NPUNOXEHWIo A,
Y4uThisas A0NYyCcK Ha TOMLLMHY KOPPO3MOHHO-CTORKOTO CROS NpK ONpeAeneHuu AONYCKaeMoro Hanpsixe-
Hug no popmyne (10), TontumHa KOPPOINOHHO-CTOMKOTO CNOR NPUHAMAETCA MUHUMAnLHOW, ecnu [o]; < [o],. Ecnm
{o]4 > [o),, TO TONLMHA KOPPOINOHHO-CTONKOTO CNOA NPUHKMAETCA MaKCUMaNbHOMN.
Pa3peluaeTcs Aonyckaemoe HarnpsKeHvie onpeaensTs N0 0CHOBHOMY crioto. B aTom cnyuae npvtaska Ha
KOPPO3Uo NPUHYMAETCA PaBHONA TOMNLLMHE KOPPO3MCHHO-CTONKOro CNnos.

2" 11 6
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8.9 Ins cocynos, paboTatoLux npy MHOTOKPaTHbLIX HArpy3kax, A0MNYyCcKaeMele HanPSHKEHUS ONpeaensioTen
no FOCTP 52857.5.

8.10 ﬂ,ﬂﬂ ANEeMEHTOB COCya0B, paccuynuThiBagMbIX HE no npeaenbHbiM HArpy3akam, a no aAonyckaemebIlM Ha-
NPAXEHUAM, pac4eT NPOBOAAT NO YCIIOBHBIM YNPYMMM HAMPSKEHUSM.

0, — 0BLme MeMBpaHHbie HanpsKeHus);

O, — MECTHbIE MeMBpaHHLIE HanNpPsIKEHUS,

G, — obume narubHble HANPAXKEHWS;

0, — MeCTHbIE N3rnbHble HaNPSHKEHUS,

o, — obue TeMNepaTypHble HaNPKEHUS,

Gy — MECTHbIE TEMMNEPATYPHbBIES HANPSHKEHNS,

YCroBUS CTaTUHECKON NPOYHOCTY BLINOAHNIOTCA, ECIKW

oy <ol

(Um nnu 0'mL) + Gvu S[U]w

(Om WM Op) + 0, o, to,+0, <[olg, (11)

rae [o],, = 1.5[0]; [c]r = 3[a].

8.11 PacyeTHble MexaHudeckne XxapakTepucTukym Matepuanos npusefedbl B npunoxenvi b.

9 KoadhthbnuumeHnTh! 3anaca yCTOWMMBOCTH

KoadhghuuueHr 3anaca ycToR4uMBocTv n, npﬁ pacueTe CoCyH0B 1 annapaTtos Ha YCTOWYUBOCTL NO HUXKHUM
KpUTUMECKUM HaNpsiKeHUAM B Npeaenax ynpyrocn criefAyet NnpyuAnMaTh:

- 2,4 — nns paboymnx yCNoBui;
~ 1,8 — ANA YCNOBUIA NCNEITAHWA M MOHTAXA.

10 Moaynu npoAosibHON YNPYTrocTH U ko3t hUUMeHTbl TMHEeMHOro paclunpeHust

10.1 PacueTHbie 3HaueHUsa Moyneh NpoaonbHONA YNPYrocTy npuseeHs! B punoxexun B.
10.2 PacuetHbie aHaveHns KOMPMULKEHTOB NNHEWROTO PacLIMpeHrs NPUBEAEHLI B NpuoKeHun [,

11 KoadnumeHTh! NPOYHOCTH CBApPHbLIX LUBOB

MNpw pacyeTe Ha NPOYHOCTEL CBAPHLIX SNEMEHTOR COCYAOB AonycxaeMble HaMNPSDKEHUA YMHOXAIOT Ha KOo3dh-

QULUMEHT IPOYHOCTH CBaPHbIX LLBOA (.
UncnoBble 3HaYeRWs 3TUX k0athhULMEeHTOR NprBedeHbl B npunoxenun 1. ns 6ecluoBHLIX 31eMeHToR

cocypos ¢ = 1.
12 NpubdaBKK K pacHeTHLIM TONWUHAM KOHCTPYKTUBHLIX 31IEMEHTOB

12.1 MNpw pacyeTe COCYACB U annapator HeobxoAMMO yUUTbIBaTL NpuBaBkM ¢ K pacueTHbIM TONLMHaM
3MEeMeHTOB COCYA0B M annapaTos.
MeronHUTEenNsHYIO TOSLLWHY CTEHKA 3NEMENTa Cocya BbIMMCNSIIOT NO hopmyne
§28,+c, (12)

TAe s, — pacieTHas ToNLWMHA CTEHKU 3NeMeHTa cocyAa.
MpnBaBKy K pacHETHLIM TOMNLMHAM BbIMUCNSIOT MO hopmyne

cC=Ci+ oty (13)
Ecnu B pacueTe paccMaTpUBaETCA HECKONLKO 3NEeMeHTOB, OTNNHAKOWNXCA MaTepmnanamm, crnocotom naro-

TOBNEHWA N TOMUUHaMu, To CymMma I'lpVIﬁﬂ BOK K pac4eTHbIM ToNWKnHaM CTeHOK onpeaendercs gns Kaxgoro
anemeHTa B OTAENLHOCTMN.
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Mpw NOBEPOYHOM pacHeTe NpuBaBky BbIMUTAIOT U3 3HAYEHUA UCNOTNHWUTENBHOW TOMLWHLI CTEHKW.

Ecrn nasecTHa hakrnieckas YONWMHa CTEHKM, TO NP1 NOBEPOYHOM pacHeTe MOXHO He yHYNTbIBaTL C; U Cs,

12.2 O6ocHosaHue Bcex NpuBaBok K pacHeTHLIM ToNLMHAM SOMKHO BbiTh NPUBEAEHO B TEXHWUYECKON AOKY-
MeHTauuuy.

12.3Npubaska K pacHeTHON TONLWMHE ArIR KOMAEHCaLU KOPPO3uK (3p03nn) HaSHAUAETCA C yHeTOM YCo-
BUIA aKCNNyaTaLuu, pac4eTHOro cpoka cnyxGib!, CKOPOCTH KOPPO3NK (3p0aunn).

[pu ABYXCTOPOHHEM KOHTAKTE C XOPPO3UOHHOR U (Mni) 3p03anoHHON cpeaoii npubaska ¢, AOMKHa BuiTe
COOTBETCTBEHHO yBenmyeHa.

12.4 TexHorornaeckas npubaeka ¢, NpefyCMaTpUBaeT KOMMNEHCAUMIO YTOHEeHWA CTEHKW INeMeHTa cocyaa
NPV TEXHONOMMUYECKUX ONEPaLMAX: BRITSKKe, LUTAMNOBKE, rnbxe TpyG U T. A. B 3aBMCUMOCTY OT NPUHATOR TexHo-
noruv aTy NpuBasKy CNeAyeT yuuTbIBaTL Npu paspatoTke pabounx YepTexen.

MpubBaskn C; U C3 YMMTLIBAIOT B TEX Criy4asx, KOrAa ux CyMMapHoe 3xadeHve npesbituaeT 5 % Homu-
HanbHOW TONWKWHbLI NUCTA.

Texronoruueckas npubaska He BroyaeT B cebs arpyrneHue pacueTHON TONWMHBLL A0 CTANAZPTHOR TON-
{LHbI nuera.

Mpu pacyeTe SNNMNTUNECKUX AHUUY, N3rOTOBNSAEMBIX IWTAMMNOBKOH, TEXHONOrUHECKyo npubasky AN Kom-
neHcaLmu yTOHEHWS B 30HE OTGOPTOBKYW HE YYUTLIBaIOT, ECNU €€ aHaYeHue He npeesiwaeT 15 % ncnonHuTenbHomi
TONWMHBETMCTA.

13 8

NormaCS® (NRMS10-02983) WWW.Nnormacs.ru 08.05.2009 11:55:58



TOCT P 52857.1-2007 Cocynel ¥ amnnapaTe. HOPMEI M MEeTOHH pacuyeTa Ha Crp. 12 ms 26.

FOCT P 52857.1—2007

Mpunoxerue A
{obasarensHoe)

HdonyckaeMoe HanpsikeHue ANA patounx ycnoBuml

Tabnuya A1— [onyckaeMble HanpaXeHUa Anst YINepoaMCTbIX U HU3KONEMIPOBAHHBLIX CTanei

fionyckaemoe Hanpsixenue [o), MNa, ans cTanei mapok

PacuyeTHas .
e o cr3 | 09r2C, 16°C 20, 20K 177C,
wnu annapata, TOMUIVHE, MM 10 10(;"-_22 17r1C,

© A0 20 cabiwe 20 no 32 cebiwe 32 no 160 1orzct
20 154 140 196 183 147 130 180 183
100 149 134 177 160 142 125 160 160
160 145 131 171 154 139 122 154 154
200 142 126 165 148 136 118 148 148
250 131 120 162 145 132 112 145 145
300 115 108 151 134 119 100 134 134
350 105 98 140 123 106 88 123 123
375 93 93 133 116 98 82 108 116
400 85 85 122 105 92 77 92 105
410 81 81 104 104 86 75 86 104
420 75 75 92 92 80 72 80 92
430 71* 71" 86 86 75 68 75 86
440 — ~— 78 78 67 60 67 78
450 -~ — 71 71 61 53 61 71
460 — — 64 64 55 47 55 64
470 — — 56 56 49 42 49 56
480 —_— — 53 53 46** 37 46* 53

* Ans pacyeTHoi TemnepaTyphl CTeHku 425 °C.
** ins pacueTHOW Temnepatypbt cTeHkn 475 °C.

Mpumeyanuns
1 MNpu pacyeTHLIX TemnepaTypax Huxke 20 °C gonyckaeMble HANPKEeHUs NPUHUMAIOT TaKUMU XKe, Kak npu

20 °C, npu ycnosuy A0NYCTUMOIO NPUMEHEHWS Matepuana npy AaHHon Temneparype.

2 AN NPOMEXYTOMHBIX PACUETHLIX TeMNepaTyp CTeHkW A0NYCKaeMoe Hanpsxenue onpeaensior NUHeAHoON
WHTEPNOAALIMEN C OKpyrnexuem peaynstatos Ao 0,5 Mlla B cTOPOHY MEHBIUIEre 3HaYeHWs.

3 Ana crany mMapku 20 npn R(9 120 < 220 MMa aonyckaemble HanpsKeHust, ykaaaHHble B HacTosiulel Tabnuue,
YMHOXBIOT Ha oTHoweHue R, ., /220.

4 Ans cranu mapku 1072 npu R, 5,50 < 270 MMa  ponyckaeMble HanpsxeHvs), ykasaHHele B HACTOALLEH
Tabnuue, yMHOKAIAT Ha oTHoweHWe R 5 50 .

5 [ins ctanwn Mapok 08r2C, 16Ir 5 KAAaccos NpoYHOCTH 265 v 296 no IOCT 19281 nonyckaembte HaNpsixXeHus
HE33BUCUMO OT TOMNLWHBI SIMCTa NPUHUMAIDT PaBHLIMU  YKa3aHHEIM B rpadie, COOTBETCTBYIOLLEN TOSIWMHE CBbille

32 mMm.
6 flonyckaembie HANPSKEHUsR, PACNONOXEHHKIE HWKE FOPU3OHTANBHON YepThl, AEHCTBUTENbHLI NPU PECYp-

ce e Bonee 105 v,

[ns pacueTHoro cpoka akcnnyatauum Ao 2- 105 4 gonyckaeMoe HanpsKenure, pacnosioKEHHOE HWKEe ropy-
30HTaNBHOW MepTbl, YMHOXAKT Ha KO3MDMDULMEHT: ANR YIMepoancTon cTanu Ha 0,8; ans MapraHyoBUCTON CTank
Ha 0,85 npu TemnepaType < 450 °C 1 Ha 0,8 npv Temnepartype ot 450 °C o 500 °C BrAOHUTENBHO.
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Crp. 13 u3 26.

FOCT P 52857.1—2007

Tabnuuya A2 [lonyckaemMuie HaNPRXEHUA ANsS TeNNOYCTORUUBLIX XPOMUCTLIX CTanen

Pacuersas fonyckaemoe Hanpsikenuwe (o], Ma, Ans craneid Mapok
TemMnepartypa
CTeHK tocyna 12XM 12MX 15XM 15X5M 15X5M-Y
wnu annapara, °C
20 147 147 155 146 240
100 146,5 146,5 153 141 235
150 146 148 152,5 138 230
200 145 145 152 134 225
250 145 145 152 127 220
300 141 141 147 120 210
350 137 137 142 114 200
375 135 135 140 110 180
400 132 132 137 105 170
410 130 130 136 103 160
420 128 129 135 101 150
430 127 127 134 99 140
440 126 126 132 96 135
450 124 124 131 94 130
460 122 122 127 91 126
470 117 117 122 89 122
480 114 114 117 86 118
490 105 106 107 83 114
500 96 96 99 79 108
510 82 82 B4 72 97
520 69 69 74 66 85
530 60 57 67 60 72
540 50 47 57 54 58
650 41 — 49 47 52
560 33 — 11 40 45
570 — — — 35 40
580 — — — 30 34
590 — — — 28 30
600 —_ — — 25 25
Mpumevanun
1 Mpu pacHeTHLIX TeMnepaTypax Huxe 20 °C pgonyckaemsie HanpsmkeHWs NPUHUMAIOT TakMMK XKe, Kak Mpu
20 °C npu ycnoBUW RONMyCTUMOro NPUMEHEHUA MaTepuana npu AaHHOW TeMnepaType.
2 Ans NPOMEXYTOYHBIX PAcYETHbIX TeMnepaTyp CTEHKW JoMycKaemoe HAaNpAXeHWe onpeaensioT NMHeRHon
MHTEPNONAYUNEN C OKpYrneHWeM pesynsTaTtos ao 0,5 Mfla B CTOPOHY MEHLWED 3HaYeHUA.
53 DonyckaéMble HanNpsXeRWa, PACNONOXEHHbIE HWKE FOPU3OHTANLHON YepTh, AENCTBUTENbHL! NPpU Pecyp-
ce 10° u.
ina pacueTHoro cpoxa skcnnyarauun Ao 2 10° 4 nonyckaeMoe HanpsikeHve, pacnonoXeHHOE HUKE ropu-
30HTaNLHOM YepThl, yMHOXAIOT Ha Ka3gduumenT 0,85.

15
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roCT P 52857.1—2007

Ta6nnya A3 — [lonyckaeMbie HaNPSKEHNA AMNs XAPONPOHHEIX, KapOCTOWKMX A KOPPOINOHHO-CTOAKUX CTanei
ayCTeHUTHOrO xnacca

PacuerHas NonyckagMos HanpshkeHue [c], MMa, ans cTane# Mapok ]
TemnepaTypa
CreHxi COCYAR | 03x21H21M4rB |  03X18H11 | O3X17H14M3 Sgﬁgmglrj 13333331 10X14714H4T
ww annapara, °C 08XATH1IM2T, | 10X47H13M2T,
] 08X17H15M3T 10X17H13M3T
20 180 160 153 168 184 167
100 173 133 140 156 174 153
150 171 125 130 148 168 146
200 171 120 120 140 160 137
250 167 115 113 132 154 130
300 149 112 103 123 148 123
350 143 108 101 113 144 118
375 141 107 90 108 140 115
400 140 107 87 103 137 113
410 — 107 83 102 136 112
420 — 107 82 101 135 111
430 — 107 81 100,5 134 110
440 — 107 81 100 133 109
450 -— 107 80 99 132 108
460 — — — 98 131 —
470 — —_ — 97,5 130 —
480 — — — 97 129 —
490 - — — 96 128 —_—
500 - — — 95 127 —
510 — — - 94 126 —
520 _— — — 79 125 —
530 — — — 79 124 —
540 — . - — 78 111 —
550 — — — 76 111 —
560 — — — 73 101 —
570 — — — 69 97 —
580 — — e 65 90 —
590 — — —_ 61 B1 —
600 — — — 57 74 —
610 — — — — 68 —
620 — — — — 62 —
630 — ~— — — 57 —
640 — — — — 52 —_—
650 — — — —_ 48 —
660 — — — — 45 —
670 — — — — 42 —
680 — — — — 38 —
690 —_ — — — 34 —
700 — — — — 30 —
Mpumeuanusn
1 Mpw pacyeTHbIx Temrepartypax Hike 20 °C QORYCkaeMble HANDSHKEHNA NPUHUMAIOT TAKUMM XKe, KaKk M
npw 20 °C, rpu ycriosn [OMNYCTMMOTO fpMMEHEHUS MaTeprana npu AanHOW TemnepaTtype.
2 [119 NPOMEXYTOYHBIX PACHETHLIX TEMAEPaTYp CTEHKW AONYCKaeMOe HanpskeHwe onpegenstoT WHTepno-
naumen aByx BNWKaNWMX aHAYEHWA, yKasanHbIX B Tabnuie, c oKpyrneHwem peaynstatos no 3,5 MlTa & cropony
MEHLLIETD 3HaYeHus,

11 16
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FOCT P 52857.1—2007

Okorvanue mabnuyst A.3

——

3 ink nokosok 13 cTanu Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T gonyckacMble HanpsXeHws,
npuBeneHHble B HacTosLeR Tabnuue, Npu TeMnNeparypax 4o 550 °C ymHoxaoT Ha 0,83,
4 ina copTosoro npokata ua ctann Mapox 12X18H10T, 10X17H13M2T, 10X17H13M3T gonyckaembie Hanps-

KEHURA, NpUBEASHHEIE B HacToALien Tabnuue, npu TemnepaTypax Ao 550 °C yMHOXAIOT Ha OTHOLUEHWE 5%%33

(R;:o.z J20 — MNpeaen Texky4ecTn MaTepuana copTonoro npokara onpegened no MOCT 5949).

5 Ans NOKoBOK M COPTOBOTO Npokarta n3 crany mapkn 08X18H10T fonyckaemble HANPAXKEHNUA, NPUBEAEHHBIE
a Tabnuue 4, npy Temnepartypax Ao 550 °C  yMHoxaloT Ha 0,95.

6 inA nokoBok 13 cTanu Mapku 03X17H14M3 ponyckaeMbie HanpsXeHus, NPUBECHHLIE B HACTOSILLER Tabrnu-
ue, YMHOXatoT Ha 0,9.

7 ing noxoBok W3 cranu Mapku 03X18H11 gonyckaeMble HANPAXEHUA, NPUBEAERHbIE B HacToswer Tabnuue,
yMHOXaKT Ha 0,9; ana copTeaoro npokarta U3 ctanu Mapxm 03X18H11 nonyckaemeie HanpaXeHus ymHoxarot Ha 0,8.

8 ins Tpy6 ua cranu mapkm 03X21H21M4FE (311-35) ponyckaeMble HANPSXEHUS, NPUBEAEHHbIE B HACTOSALLEN
Tabnuye, yMHOXakT Ha 0,88.

9 [ins nokosok us ctanu Mapku 03X21H21M4MB (3K1-35) ponyckaemele HaNPSHKGHWA, NPUBEAEHHbBIE B HACTORA-

R .
weii Tabnuue, YMHOXaIOT Ha OTHOIWEH e qus%’fﬁ’_ (Rp0,2120 — NPEABN TEKY4ECTH MATEPUANa NOKOBOK, ONpefieneH

no FOCT 25054).

10 Jonyckasmeie HaNPsKEHNA, PACNIONOXEHHLIE HUXE TOPUIOHTANLHOM YepTbl, 4EACTBUTENLHL! NpU pecyp-
ce e Gonee 105 v,

Dnsi pacyeTHoro cpoka akcnnyarauwy Ao 2-10% 4 JonycKaeMoe HanpsKoHne, PACNONOKEHHOE HWKEe ropu-
30HTANEHOW YepThl, YMHOXAIOT Ha koadidmumenT 0,9 npu TemnepaTtype < 600 °C u Ha koachcpuumeHT 0,8 npu Temne-
patype or 600 °C go 700 °C BrMouUTENEHO.

Tabnuya A4 — [lonyckaeMble HANPAKEHUA ANA KAPONPOUHBIX, KAPOCTORKUX U KOPPOIUOHHO-CTOWKUX CTanei
aycTeHWTHOro W aycTeHWTHO-cheppuTHOro Knacca

PacuetHas flonyckaemoe Hanpsukenve [o], MINa, ana craneii mapox
Temneparypa
CTEHKU cocyRa 08X18Mr8H2T 07X13Ar20 02X8H22C6 | 15X18H12C4TIO 06XH28MAT, 08X22H6T,
wnu annapara, °C (KO-3) (HC-46) (3r1-794) {3UN-654) 03XH28MAT 08X21HEM2T
20 230 233 133 233 147 233
100 206 173 106,5 220 138 200
150 190 153 100 206,5 130 183
200 175 133 20 200 124 188,5
250 160 127 83 186,5 117 166,5
300 144 120 76,5 180 110 160
350 — 113 — — 107 —
375 — 110 — — 105 —
409 —_ 107 —_ — 103 —
NMpnMmeyaHunn
1 Mpy pacueTHbIX TeMnepaTypax Huke 20 °C AONYCKaEMbIC HANPSHKEHUS NPUHYMAIOT TaKUMU Xe, KaK v
npv 20 °C, npu ycnoeuu 4ONYCTUMOIO NPUMeHEHUA MaTepuana Npy QasHoOW Temnepatype.
2 It ApoMeXyTOHHBIX PacYeTHbIX TEMMEPaTyp CTEHKN JONYCKAEMOe HanpskeHue onpeasnsiioT MHTep-
nonsune# Asyx Bnvxaiimx 3Ha4eHWiR, ykasaHHbIX B HacTosued Tabnuye, ¢ okpyrnenuem 4o 0,5 MNa 8 cTopoHy
MEHbLUEMD 3Ha4YeHUA.

NormaCS® (NRMS10-02983) WWW.Nnormacs.ru 08.05.2009 11:55:58



TOCT P 52857.1-2007 Cocynel ¥ amnnapaTe. HOPMEI M MEeTOHH pacuyeTa Ha Crp. 16 m3 26.

rocT P 52857.1-—-2007

Tabnuua A5 — [lonyckaeMble HaNPRXEHWUA ANA aNKOMUHWAA W €70 CNNABoB

FLlonyckaemoe wanpsikenuve [o), MMNa, ANa ankMUHKWA K ero cNNaBoB MapoK
PacueTHasn
TOMNERATYPE | AgsM,ABM | AAM, ALOM, ATM AMUEM AMIZM, AMI3M AMISM, AMr6M
20 16,0 20,0 33,0 47,0 73,0
50 15,0 19,0 31,0 47,0 68,6
100 14,0 17,0 28,0 45,0 61,0
120 13,0 14,0 250 440 58,0
130 12,0 13,0 24,0 40,0 52,0
140 11,0 12,0 19,0 34,0 46,0
150 11,0 11,0 16,0 31,0 40,0

Mpumevanusn

1 Jonyckaembie HaNpsXEHWA NPUBEAEHL! ANA arMtOMUHUA U ero CnNaBOB B OTOXOKEHHOM COCTOSIHMM,

2 [lonyckaeMele HanpXeHus NEUBEaeHb! N5 TONLWUH NUCTOB Y NMWT antoMrHWS mapek ABSM, ABM He Gonee
30 MM, ocTanebHbix Mapok — He Gonee 60 MM,

3 [ns npoMexXyTouHbIX JHAYEHUH pacHeTHLIX TeMNnepaTyp CTEHKM AonycKaemtle HanpsKeHus orpegensior
NUHENHON WHTEepnonAuMen C okpyrneHmeM peaynbratos A0 0,1 MMa B CTOPOHY MEHbLLIErO 3HAMEHUS.

Tabnwnya A.6— [onyckaeMble HaNPsHKEHMA 4NA Mean N €€ CNNaBos

Pacuernasn Honyckaemoe Hanpspkenme [o], MlMa, Ana mMeawn 1 ee cnnasos Mapok
Temnepartypa
CTeHkU cocypa M2 M3 M3p 63, NC59-1 no62-1 KMy 59-1-1
Wnu annapara, °C .
20 51,0 54,0 54,0 70,0 108,0 136,0
50 49,0 50,0 51,0 67,0 106,0 134,0
100 48,0 45,0 46,6 63,0 100,0 124,0
150 43,0 42,0 42,0 60,0 95,0 120,0
200 38,0 39,0 38,0 57,0 90,0 106,0
210 —_ 38,0 37,0 55,0 80,0 87,0
220 —_ 37,0 36,0 52,0 70,0 85,0
230 — 36,0 35,0 42,0 60,0 69,0
240 — 34,0 34,0 34,0 50,0 51,0
250 — 33,0 33,0 33,0 40,0 30,0

MpuMmevanuns

1 [onyckaemeuie HanpsXeHUs NpUBEAEHH ANS MEAU W ee CNMNaBoB B OTOXOKEHHOM COCTOSIHWW,

2 [onyckaeMble HanpsHKeHWA NpuBeAeHb! ANA TONWMH nucTor oT 3 go 10 Mm.

3 [nA NpOMEXYTONHbIX 3HAYEHWUA PACYHETHLIX TeMNepaTyp CTeHKM A0NYyCKaeMhle HanpsXeHna onpepensoT
NUHERHON MHTepnonsLuuein ¢ okpyrneHnem pesynstatos Ao 0,1 MMNa 8 CTOPOHY MeHbLLtero 3HaueHus.

Ta6nuuya A7 — [Jonyckaemoe HanpsXxeHne ona TUTaHa W ero cniasos

PacueTHasn [llonyckaemoe Hanpsxenve [o], MMa, ANA TUTAHOBOTG NUCTOBOrG Npokara W NPOKAaTHbIX TPyD
Temneparypa
CTesHku cocyna BT1-0 0T4-0 AT3 BT$-00
WnW annapara, °C
20 143 181 226 113
100 126 156 189 96
200 106 129 169 75
250 94 118 162 64
300 85 96 156 55
350 —_— 94 143 —_
400 — 82 — —

Mpumeuannsn

1 Npu pacuetHbix Temnepatypax Hwke 20 °C  gonyckaemsle HanNpsKeHws MNPUHUMAIOT TakuMu Xe, kak Npu
20 °C, npu yGrosuu JONyCTHMOCTM NPUMEHEHUA MaTepuana npu faHHo# TeMneparype.

2 [ins fOKOBOK U NPYTKOB AONYCKAaBMble HanpshkeHUs, YKasanHble B HACTosielr Tabnuye, yMmHoxawTes Ha 0,8,

13 18
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rOCT P 52857.1—2007

Mpunoxerue b
(cnpaBouHoe)

PacuyetHbie MexaHuYecKkue XapaKTepUCTNKKW MarTepuanos
Tabnuua b.1— PacueTHoe 3Ha4eHue Npenena Teky4ecTu R,/ ANA YINepoAUCTbIX W HM3KONErMPOBAHHbLIX CTanen

r PacuerHas PacqetHoe 3KaueHue npefena Texyuectu R,, MMa, ans craner mapok
remneparypa cr3 [ 09r2C, 167C 20 m 20K
CTeHKK cocyna 171C,
wnu annapara, TONUMHE, MM 10 10%‘;_22 17r1C,
T po 20 csbilue 20 no 32 cebiwe 32 Ao 160 1eract
20 250 210 300 280 220 185 270 280
100 230 201 2655 240 213 188 240 240
150 224 197 256,5 231 209 183 231 231
200 223 189 2475 222 204 177 222 222
250 197 180 243 218 198 168 218 218
300 173 162 226,5 201 179 150 201 201
350 167 147 210 185 159 132 185 185
375 164 140 199,5 174 147 123 162 174
400 —_ — 183 158 —_ — —_ 158
410 —_ — — 156 —_ — — 156
420 — — - 138 — — — 138

Ta6nuya b.2 — PacyeTHoe 3HaueHe BPEMEHHOIO CONPOTUBNEHUS R, ANA YINEPOAUCTEIX M HU3KONErMpOBAHHLIX

cTanen
PacueTHas PacieTHoe 3HaueHue BpPeMeHHOro ConpoTWRnexna R MMa, ana craneit mapok
TemnepaTypa —
il o cr3 | 09r2C, 161C 20 v 20K 1012, 0972,
vnu annapara, TONWWHE, MM 10 17rC, 1771C,
T o 20 cebiwe 20 no 32 cabiwe 32 fao 160 ﬂ‘ 10r2c
20 460 380 470 440 410 340 440
100 435 360 425 385 380 310 385
150 460 390 430 430 425 340 430
200 505 420 439 439 460 382 439
250 510 435 444 444 460 400 444
300 520 440 445 445 460 374 445
350 480 420 441 441 43D 360 441
375 450 402 425 425 410 330 425

Tabnuya b.3— PacuetHoe anadeHue npenena Tekyvectn Ry, 5,y ANA TENNOYCTOMNMBLIX U XPOMUCTLIX CTanen

PacyetHasn PacueTHoe 3HaYeHWe npepena Tekyyecru Rpc,z- MNa, ans craned mapok
TeMnepaTtypa
CTeHkn cocyaa 12MX 12XM 15XM 15X5M 15X5M-Y
unu annaparta, °C
20 220 220 233 220 400
100 219 219 230 210 352,5
150 218 218 229 207 345
200 2175 2175 228 201 3375
250 2175 217,5 228 190 330
300 212 212 220 180 315
350 206 206 213 171 300
375 202 202 210 164 270
400 198 198 205 158 265
410 195 195 204 155 240
420 194 194 202 152 225
3* 19 14
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FOCT P 52857.1—2007

Ta6nuua B.4-PacuerHoe 3Ha4eHUe BpEMERHOrO CONPOTUBIIEHUA R, ;, ANA TENNOYCTORYMBLIX U XPOMUCTLIX CTanew

PacyeTHan PacyeTHoe 3HaveHue BPEMEHHOrO conpotvenenus R, MMa, ans cranei Mapok
Temneparypa
CTeHKkn cocyna 12MX 12XM 15XM 15X5M 15X5M-Y
wnu annapara, °C
20 450 450 450 400 600
100 440 440 440 380 572
150 434 434 434 355 555
200 430 430 430 330 535
250 440 437 437 320 520
300 454 445 445 318 503
350 437 442 442 314 492
375 427 436 436 312 484
400 415 426 426 310 472
410 413 424 424 306 468
420 410 421 421 300 462

Tab6nuya B.5— PacuetHae sHadueHre npegena TeKywecTn R, AN @yCTEHUTHOIO W dyCTEHWTHO-PEPPUTHOTO
Knacca cranen

PacyeTHas Pac4yeTHoe 3HaueHWe npeaena Teky4ecTy RpO.Z‘ MMa, ana cTanen Mapok
TeMneparypa
CTeHku cocyaa 08X18M8H2T 07X13A020 02X8H22C6 15X18H12C4TIO 08X22H6T, 06XH28MAT,
unu annapara, °C {KO-3) (4C-46) (3MN-794) (3U-654) 08X21H6M2T 03xH28MAT
20 350 350 200 350 350 220
100 328 260 160 330 300 207
150 314 230 150 310 290 195
200 300 200 135 300 283 186
250 287 190 125 280 250 175
300 274 180 115 270 240 165
350 — 170 — —_— —_ 160
375 — 165 — -~ — 167,56
400 —_ 160 —_ — —— 155

Tabnuya 56— PacieTHoe 3Ha4eHUE BPEMEHHOrD CONPOTMBAGHUA R, ; ANA a8yCTEHWTHOrO U ayCTEHWTHO-
(heppnTHOro Knacca cranen

PacueTHasn PacueTHoe 3HayeHve BPeMEHHOro conpotwanenus R, MMa, Ana cTaneid mapok
Temnepartypa
CTeHkn cocyna 0BX18M8H2T 07X13Ar20 02X8H22C6 15X18H12C4TIHO 06XH28MAT,
wnu annapara, °C 03XH28MAOT
20 600 670 550 700 550
100 535 550 500 640 527.5
150 495 520 480 610 512.5
200 455 490 468 580 500
250 415 485 450 570 490
300 375 480 440 570 482,5
350 — 465 _ — 478
375 — 458 — — 474
400 — 450 — — 470
15 20
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Tabnuua B.7 - PacueTHoe 3HayeHue Npeaena Teky4ecT R, 5, ANA XaPONPOYHBIX, XaPOCTOMKUX U KOPPOIUGHHO-
CTONKMX CTanen ayCreHUTHOro knacca

PacuetHoe aHaveHne npepena TekywecTu Rm.o- MNa, ans craneld mapok
Pacuerran |
Temnepartypa 12X18H10T, 08X18H10T,
CTeHKU cocyana 12X18H12T, 08X18H12T,
unw annapara, °C | 10X17H13M2T, 0BX17H13M2T, 03X21H21M4rB 03X18H11 03X17H14M3
10X17H13IM3T 08X17H15M3T
]

20 276 252 270 240 230
100 261 234 260 200 210
150 252 222 257 18775 195
200 240 210 257 180 180
250 231 198 250 173 170
300 222 1845 223 168 155
350 216 1695 215 162 162
375 210 162 212 160 135
400 2055 154,5 210 160 130
410 204 153 — 160 125
420 202,5 151,5 — 160 123
430 201 150,75 —_ 160 122
440 199,5 150 — 160 121
450 198 1485 — 160 120
460 196,5 147 -— —_ —
470 195 146 — — —
480 193,5 1455 —_ — —
490 192 144 — —_ —
500 190,5 1425 — — —
510 189 141 — — —
520 187.5 139,5 — —_ —
530 186 138 — — —

N pumeyanue—Npeaen Teky4ecTy ANsS NOKOBOK, COPTOBOrC NpoKaTa v Tpy6 npm 20 °C cneayer npuHUMaTh:
- ONA NOKOBOK U3 cTanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T:

Rp1.0 (nucra)_
12 !
- ANsl NOKOBOK W COPTOBOID NpokaTa U3 cTanwn mapkv 08X18H10T:
Rp 1,0 (nucra) .
1,05 *
- NS COPYOBOro NpokaTta U3 cranu Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T:

1,1 SR‘m2 (copta);

- ANA NOKOBOK 13 cTany Mapok 03X17H14M3, 03X18H11:
Rp1, (rwcta)
1,11 ’
- ANA COPTOROrO NPOKATa U3 crany Mapku 03X 18H11:
Ro1p ucra)
125
- ans Tpy6 w3 crann mapkv 03X21H21MA4TE (31-35):
Rpio (nwmcta)
114 '
- ANA NOKOBOK U3 cTanu mapku 03X21H21M426 (311-35):
1.08R,g , {nOKOBKM),

[RpO‘Z ;20 — NPEAen TeKy4ecTu matepuana nokoaok onpeaeneH no fOCT 25054 (no cornacosanuio)].
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FrOCT P 52857.1—2007

Ta6nuua 5.8— PacdeTHoe aHaqdeHre npeaena Teky4ectn Ry », ¢ ANA KAPONPOHLIX, KAPOCTOWKMX U KOPPOIUCHHO-
CTORKUX CTaner aycTeHWTHOro Kacca

PacueTHoe 3HaueHWe npeanena TexydecTu Rpo,z~ MMa, ans craned mapox
PacuetHan —
TeMmnepaTtypa 12X18H10T, 08X18H10T,
CTeHKn cocyna 12X18H12T, 0BX18H12T, 03X21H21M4rB|  03X18H11 03X17H14M3 |  10X14T14HAT
unu annapara, °C 10X17H13M2T, 08X17H13M2T,
10X17H13M3T 08X17H15M3T

20 240 210" 250 200 200 250
100 228 185 240 160 180 230
150 219 180 235 150 165 219
200 210 173 235 140 150 206
250 204 165 232 135 140 195
300 195 150 205 130 126 185
350 190 137 199 127 115 177
375 186 133 195 125 108 173
400 181 129 191 1225 100 170
410 180 128 — 121,5 a8 168,4
420 180 128 — 121 97,5 166,8
430 179 127 — 120,5 97 165,2
440 177 126 — 120 96 163,6
450 176 125 — 120 95 162,0
460 174 125 — — — —
470 173 124 — — — —
480 173 123 — — — —
490 171 122 — —_— — —
500 170 122 — — — —
510 168 120 — — — —
520 168 119 — —_ — —
530 167 119 -—_ — — —

* [ina crane#t 08X17H13M2T, 08X17H15M3T npegen Tekydectv npu 20 °C pasen 200 M(Ta.

MprumevyaHwns

1 [INA nokosoK Ka cranu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npegensl Texy4ectu, npuBeaen-
Hble B HacTosLlelh TabnuLie, ymHoxatoT Ha 0,83.

2 [ins copToBOro NpokaTa 3 crani mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npepnens Tekyvecty,

- Rpo.2 120
anBeﬂeHHb]e B HacToAuleHn Ta6nML{e, yMHO)Kal{)T Ha ~——~

540 {Rp0.2 120 = NPEAEN TEKYHECTM MaTepnana copToso-

ro npokata onpegeneH no FOCT 5949.)

3 [1r151 NOKOBOX M COPTOBOIO NPoKaTa M3 crany Mapku 08X18H10T npenensl Teky4ecTn, npusegeHHble B Tabnu-
ue 16, ymnroxarot Ha 0,95.

4 ina nokoBOK M3 cTanu Mapkn 03X17H14M3 npenensl Teky4ecTy, npusefieHHbe B Tabnuue 6.8, ymHoxalor
Ha 0,9.

5 [ns nokoBoK U3 cTanu Mapku 03X18H11 npegenkl Tekyyectw, NpusefeHHbie B Tabnuye b.8, yMHOXaKOT Ha
0,9; ana copToBOro npokara wa ctanu mapkv 03X18H11 npenensl Tekyyectu ymHoxaioT Ha 0,8.

6 [nn Tpy6 w3 cranu mapku 03X21H21M4TB (3K-35) npegensl TekydecTn, npneeaexHsle B Tabnuue B.8,
ymHOXatT Ha 0,88.

7 [ina nokosok w3 cTanu mapkun 03X21H21M4MB (3U4-35) npeaens! Tekyyecty, npusedeHHble B Tabnuue 16,

Ry -
YMHOXAIOT Ha DTHOLLEHUE _ﬂggoﬁ [R 02120 — NPEAEN TEKyMECTW MATEPUANa NOKOBOK OnpeaeneH no FOCT 25054

{no cornacoBannio)}.
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TOCT P 52857.1-2007 Cocymnel ¥ amnnapaTH.

HopmMEl M MeTOOBEl pacueTa Ha

Crp.

TOCT P 52857.1—2007

Tab6nwya b9 — PacderHoe 3HaqeHne BPEMEHHOTO CONPOTUBNEHWA R, ,, ANS XaponpoyHbIX, XaPOCTORKUX W
KOPPO3UOHHO-CTORKMX CTANEN ayCTeHUTHOo KNacca

PacuyetHoe 3HaueHne BPEMEHHOTO COMpoTUaneHws R, MMa, AnR cTanev Mapox

PacuetHas -
Temneparypa
o annaeare Sc | 0ax2iH21Mars | OBX22HBT, {oovioiiama | oaxaeris gg;lgmg% Silﬁﬂlé’l 10X14T1414T
wnu annapara, °C 08X21HEM2T 08X17H13M2T, | 10X17H13M2T,
0BX17H15M3T | 10X17H13M3T
20 550 600 500 520 520 540 600
100 540 583 474 450 480 500 535
150 535 550 453 433 455 475 498
200 535 515 432 415 430 450 458
250 534 503 412 405 424 443 432
300 520 500 392 397 417 440 424
350 518 — 376 394 408 438 415
375 517 — 368 1392 405 437 410
400 516 — 360 390 402 436 405
410 — — 358 388 400 434 401
420 — — 356 386 398 432 397
430 _ — 354 as4 396 431 393
440 — — 352 382 394 430 389
450 — — 350 380 392 428 385
480 — — — — 390 426 -
470 — — - — 388 424 —
480 — — — — 386 422 —
490 —_ — — — 385 421 —
500 — —_ — —_ 383 420 —
510 - — — — 381 418 —
520 — — — —_ 380 416 —
530 — —_ — — 374° 412 —

* Ans pacyqeTHOW TeMnepartypsl cTeHkv 550 °C.

Tabnuvya B.10 — PacyetHoe 3na4eH1e npeaena Teky4ectu Rp() 2/t ANST ANIOMUHUSA W €10 CNNBBOB B OTONOKEHHOM

COCTOAHUMN
PacueTHas PacyeTHoe aHavyeHue npefena TekyMecTy Rpo,z- MMa, ana anMuHWA U ero cnNasoae

TeMneparypa

cTeHku cocyfa ABSM*, ALOM, AMu, AMr2M, AMr5M,

vnu annapara, °C ABM* AQTM, AOM AMUC AMr3M AMr6M

20 24,0 30,0 50,0 70,0 110,0

50 23,0 29,0 47,0 70,0 103,0

100 21,0 27,0 43,0 70,0 92,0

180 20,0 25,0 40,0 57,0 87,0

* ina TonumH Bonee 30 MM, AnNs 0CTANkHLIX MaTepuanos — He Gonee 60 MM,

Npuwme yanue—Mexanudeckue CBoOUCTBA TPYE 13 artoMuHua ABSM, nMCTOB ¥ NIKT U3 aNOMUHWA MapoK
A85M, ABM TonumHo# cBbile 30 MM U OCTasBHBLIX MAPOK cabitle 60 MM 4ONXHbI COOTBETCTBOBATL HOPMATNBHBIM

DOKYMEHTaM.
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TOCT P 52857.1-2007 Cocymnel ¥ amnnapaTH.

rocT P 52857.1—2007

Tabnvya b.11— PacyeTHoe 3HaveHe BPEMEHHOTO CONPOTHUBNEHNA R, AN ANKOMUHWA 1 8ro CRNZBOA B OTOXOKEH-

HOM COCTOSHMK

HopmMEl M MeTOOBEl pacueTa Ha

Ctp. 22 us 26.

Pacuernan Pac4eTHOe aHaueHue BPEMEeHHOIO conpoTuenexms R, MMNa, ans anomukus v ero cnnasos
TemnepaTypa
CTeHKU cocyna ABSM*, ALOM, AMu, AM2M, AMrsM,
wnu annapara, °C ABM” AL1M, ADM AMuC AMram AMrEM
20 60,0 60,0 120,0 170,0 260,0
50 55,0 56,0 1150 170,0 257,0
100 47,0 50,0 105,0 170,0 252,0
150 39,0 39,0 85,0 154.,0 210,0

Mpumeyanus

*Ons TonwwuH He 6onee 30 MM, AN OCTankHLIX MaTephanos — He Bonee 60 mMm.

1 MexaHvnyeckue CBONCTBA TpyE U3 antoMurua ABSM, NUcTos u NAVT u3 anomMnHMa mapok A8SM, A8BM Tonwym-
HO# cabiwe 30 MM. W OCTanbHbX Mapok — CBbite 60 MM AOMKHLI COOTBETCTBOB&TH HOPMATNBHBLIM JOKYMEHTAaM.
2 3navenne R, MR, ANA anioMAHUA W ero CNNaBoe B OTOXOKEHHOM COCTOAHWN,

Tabnuua 6.12— Pac4eTHoe aHaueHve npefena TekywecTu R, o, ANA MEAU U €€ CNNaBos

PacueThas PacyetHoe 3HavyeHue npegena TekyyecTu Rpw' Mla, pns Meau K ee cnnasos®
TemnepaTtypa
CTeHkn cocyna M2 M3 M3p nes, NCs9-1 Nnoe62-1 MKMUS59-1-1
wnu annapara, °C
20 77,0 81,0 81,0 105,0 163,0 2040
50 74,0 75,0 77,0 101,0 159,0 2010
100 72,0 68,0 70,0 95,0 151,0 186,0
150 64,0 63,0 63,0 90,0 143,0 180,0
200 57,0 58,0 57,0 87,0 136,0 159,0
250 52,0 52,0 52,0 83,0 1290 140,0

* 3HaueHve Rp‘ o AN MeAW 1 ee CNN3BOB NMpueefeHbl ANA TONLKUH oT 3 0o 10 MM B OTOXOKEHHOM COCTOSHUM.

Tabnwnuya b.13 — PacveTHoe 3HaueHre BPEMEHHOro CONpOTUBNEHUsi R, ,, ANA MeLU W ee CNNasos

uny annapara, °C

PacueTHan PacyeTHoe 3HaveHWe BPEMEHHOTO CONpoTUBNEHUs R, MMa, Ans meau u ee cnnasos”
TemnepaTypa
CT8HKK cocyaa M2 M3 M3p ne3, NC59-1 Nc62-1 MKMu58-1-1

20 2170
50 208,0
100 192,0
150 178,0
200 165,0
250 153,0

218,0
209,0
194,06
180,0
167.,0
155,0

219,0
209,0
195,0
181,0
167,0
157.0

340,0
337,0
326,0
316,0
3070
272,0

409,0
399,0
384,0
369,0
355,0

3420

503,0
4810
445,0
419,0
370,0
355,0

* 3HadeHue R, Ans mMeau v ee cNNasoB NpusefeHbl ANA ToNWmrH 0T 3 Ac 10 MM B OTOXOKEHHOM COCTOSIHUW.

19
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HopMel M MeTOnOH pacueTa Ha Crp.

23 us 26.

rocTt P 52857.1—2007

Ta6nuuya 65.14 — PacuerHoe aHaueHne npefena Teky4ecTu Rp0 2;¢ AR TUTEHA W €ro CNNasoB

PacusrHas PacueTHuie aHaqenus npepena Tekywectn Ry, MAa, ana TuraHa v ero cnnasoa
Temnepatypa
CTeHKW cocyaa BT1-0 0T4-0 AT3 BT1-00
wnw annapara, °C
20 304 392 530 245
100 255 324 466 196
200 206 235 394 147
250 189 196 380 123
300 172 177 367 113
350 — 157 334 —
400 — 147 — -

Tabnwuuya b.15 — PacyerHoe 3naveHne BpeMeHHOro conpotveneHna R, ANA TuTaHa n ero cnnasos

Pacuyetnan PacueTHbie 3Hadenun speMennaro conpotuanenus R, MMa, nna turada u ero cnnasoe
Temneparypa
GTeHKW cocyna BT1-0 OT4-0 AT3 BT1-00
Wnu annapara, °C
20 373 a71 589 294
100 229 407 518 250
200 275 327 439 196
250 245 294 422 167
300 221 250 407 142
350 — 245 372 —
400 —_ 240 — —
41559 25 20
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TOCT P 52857.1-2007 Cocynel ¥ amnnapaTe. HOPMEI M MEeTOHH pacuyeTa Ha Crp. 24 us 26.

FOCT P 52857.1—2007

MNpunoxeHne B
(cnpasoukoe)

PacueTHbI0 3HaYEHUA MOAYNA NPOACNBLHOW YyNPYrocTi

Ta6nuya BA

Mogyne NPOAGNBHOK YNpyrocTu 1075 £, MNa, npu Temnepatype, °C

Cranb
20 [100 | 150 |[200 | 250 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 700

YrnepoaucTbie U HU3KO-
nernposaHHbIe cTanu 199|191 (1,86(1,81]1,76 {1,71{1,64 (155|140 — | — |— — —
Tennoycroiyusbie U Kop-
PO3VNOHHO-CTOWKNE XPOMMC-
Tble cTanu 2,152,115 (2,05(1,98[ 195(1,90|1,84 (1,78 |1,71(163(1,54 140 — —
XaponpouHble W xapo-
CTOMKne aycTeHmnTHbIe cTany | 2,00 2,00 |1,9911,97( 1,94 | 1,90 1,85(1,80{1,74 (1,67 |1,60(1,52|143 |1,32

AniocMuHWiA n ero cnnaset { 0,72 (069 (0,67 | — | — —_ |- = —_ |- = |- | = | =

Meab 1,24 1,21 |[1,49{ 1171158 | — | — | — —_ - = = | = —
CnnaBbl Ha OCHOB®

Meau 1,05 1,02 (1000098097 | — | — |— | —|— |— | — | — | —
TuraH 1,15 1,10 | 1,06 | 1,01 0,95 | 0,88 | — — o —_ | — — —
Cnnasbl TUTaHa 1,10 11,06 11,02/0,96/ 0,90 |0,83(0,76 10,70} — | — | — | — | — —

Mpunoxexune I
(cnpaBotHoe)

KoathpuumeHTb! NMHEAHOro paclunperns

Tabnwya A

PacyeTHoe 3HayeHwe Ko3MDMULMEHTE NUHENHOTO PaclLUpeHUs
108 &° C™' npu Temnepatype, °C
20100 ] 20—200 | 20300 | 20—400 | 20—500

Mapka marepuwana

C13, 10, 20, 20K, 09I2C, 16C, 171C, 17r1C, 10r2C1,

10r2, 09rz 11,6 12,6 13,1 13,6 14,1
12XM, 12MX, 15XM, 15X5M, 156X5M-Y 11,9 12,6 13.2 13,7 14,0
08X22H6T, 08X21HEM2T 9,6 13.8 16,0 16,0 16.5

12X18H10T, 12X18H12T, 03X17H14M3, 10X17H13M2T,
10X17H13M3T, 08X18H10T, 08X18H12T, 03X18H11,

08X17H13M2T, 08X17H15M3T,10X14M14H4T 16,6 17,0 18,0 18,0 18,0
03X21H21M4I'E 14,9 16,7 16.6 17,3 17.5
06XH28MAT, 03XH28MAOT 15,3 15,9 16,5 16,9 17,3
08X18rgH2T 12,3 13,1 14,4 14,4 16,3
07X13Ar20 16,5 17,5 18,0 18,5 —
02X8H22C6 12,3 13,9 14,9 15,7 16,2
20X23H18 15,7 — 16,6 17,3 17,5
A8, A85, AIOM, AL11M, AML, AMi2, AMr3, AMr5, AMG, ALIM| 24,8 248 14,4 14,4 16,3
M2, M3, M3p, 163, NC 539-1, N0 62-1, HKML; 58-1-1 16,7 17.5 —_ — —
BT1-0,BT1-00,0T4-0, AT3 8,8 8.9 9,3 — —

21 26
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roCT P 52857.1—2007

Mpunoxexme O
(o6s3aTensHo8)

KoadpuumeHTL! NPOUYHOCTU CBAPHLIX U NAAHLIX LWWBOB

Ta6nwuya A.1— KoadpuueHnThbl NPOYHOCTU CBAPHLIX WBOB ANA CTANLHLIX COCY0B 1 annapaTos

KoadhpuuymeHT npoHHOCTI KoachduyueHT npoyrHocTu
CBapHbIX WaoB ANA CTanbHbiX CBapPHLIX WBROB ANA CTaNbHbIX
BUg CAAPHOMS Wea COCYROS U annapaTos Bua CRApHOro Wwea COCYR0E W annapartos
1 cnocob caapku NnuKa KoHTponu- | finuHa KoHTpo- ¥ cnocob ceapku AnvHa koHTponu-| [nuna kaHTpo-
PYSMBIX WRBOB OT| Nupyembix pyeMbiX WBOE OT nMpyeMblIx
obuein pnHel | weos oT obuwed obuleil onvHbl | WBoB OT obwen
cocTasnserv ANUHBI COCTaB- cocTaBnAeT ANAHLE COCTAB-
100 %* nset ot 10 100 %* nset or 10
no 50 %* RO 50 %*
CTbiKOBOM UM TaBpo- Brasp, ¢ KOKCTPYKTUB-
BbiA C [BYCTOPOHHWUM HbIM 3330pOM CBapvBae-
CNNOWHBIM NPOBAPOM, MbiX aetanen 0,8 0,65
BLINOAHAEMbIN asToma-
TUHECKOW U NoNyaBToMa-
TUMECKOW CBapKOA 1,0 0,9
CrTeikOBOW C nofBap- CTbIXOBOH, BbINONHSA-
KOW KOpH$t LLIBA WIK Tas- eMmbii  aBTOMaTU4YeCcKown
pOBbliA C ABYCTOPOHHNM M NonyaBTOMAaTW4ECKOW
CMAOLIHLIM NPOBApPOM, CBapKOW C OAHOWA cTopo-
BbINOMHACMBIIA BPYUHYIO 1,0 0,9 Hbl ¢ (hNIOCOBOW UNK Ke-
pamMuMeckor Nogrnaakoi 0.9 0.8
CThIKOBOW, AOCTYI- CTbiKOBOM, BbINOSHS-
HbI# CBapKe TONLKO ¢ Oft- €MbIA BPYUHYIO C OAHOMN
HOW CTOPOHbLI N UMElo- CTOPCHL! ) 0,9 0,65
LWA B NpoLecce CBapKy
MeTannu4eckyrw noa-
KnagKky co CTOPOHbE KOP-
HA Wea, npuneranwyo
no BCeW ANvHe LWBa X 0C-
HOBHOMY MeTanny 0,9 08

* O6beM KOHTPORNSA ONPEAENseTca TeEXHUYECKUMU TPeboBaHnAMKU Ha U3roTOBNEHNME.

Ta6nwya 4.2 — KoadbduuneHTel NPOMHOCTH CBAPHBLIX LUBOB 4NA COCYA0B M annapaToB U3 alllioMUHUSA W eI0 CNINaBos

Bupn ceapHoro wea W cnocob ceapxv KoatbhmumeHT NpoMHOCTU CBAPHOro WBa
CTbIKOBOW ABYCTOPOHHWHA, OQHOCTOPOHHUIA C TEXHOMOTMYECKOW noa-
KNaAKOW, BLINONHAEMbLIE CBAPKOW B 3aLWMTHOM rase WM NNasMeHHoN
cBapKoW; YrnoBoW ¢ ABYCTOPOHHUM CNNOLWHLIM NPOBapoM TaBpOBOro COo-
€/IMHEHUA, BLEINCNHREMBIA CBApKOWA B A3LUUTHOM rase 0,90
CTbIkOBOW OQHOCTOPOHHWIA, TABPOBLIN C OAHOCTOPOHHUM CNITOWHGLIM
NpPOBapOM, BbINOMNHAEMbLIC CBApKOA B 3aUMTHOM rase 0,85
CTbIKOBOW ¢ ABYCTOPOHHWUM CNMOWHEIM NPOBapOM, BhINONHASMBIIA
py4HOW [yroBo# CsapKon 0,80
CTbIKOBOW OBHOCTOPOHHWIA, TaBPOBbIA, BLINOIHAEMbLIE BCEMU CNOCO-
Oamu ceapku 0,75
4 27 22
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TOCT P 52857.1-2007 Cocynel ¥ amnnapaTe. HOPMEI M MEeTOHH pacuyeTa Ha Crp. 26 m3 26.

rocCT P 52857.1—2007

Tabnwnya [.3-— KoahdrumeHTsl NPOMHOCTM CBAPHLIX U NasHbIX LWBOB ANA COCYAOB M annapatos U3 Meay M ee

cnnason
[i T
Bup cBapHOro Wea Mk NasHoro CoeauHeHus KoadhhulyueHT npo-HOCTU CBapHOro
u cnocob ceapku WNk nasHoro waa
CTbikOBOW € ABYCTOPORHUM CRNOWIHLIM NPOBAPOM, CTHIKOBOW C NOABAPKON
KOpHS? WWUBA, CTbIKOBOW OQHOCTOPOHHWUIA C TEXHOMOrMYecKon NoAKNanKon, Bbl-
NONHAEMbIE ABTOMATHHECKOW AYTOBOWA CBAPKOWM HENNABAWNMCH 3NEXTPoAOM
B 3alUWTHOM rase 0,92
CTbIKOBOW C ABYCTOPOHHUM CRNOLWHLIM NPOBapPOM, CTHIKOBOW C NOABAPKONA
KOPHS LUBA, CThIKOBOW OAHOCTOPOHHWUH C TEXHONOMMYECKOW NOAKNAAKOA, Bbi-
NoSIHAEMbIE  PYYHON UMK NOSTyBBTOMATUHECKOW CBAPKOI OTKDLITON Oyroi He-
NNaBALMMCR  3NEKTPOAOM WUIW ABTOMATUYECKOW CBapKOK NoA ¢hnICoM 0,90
CTbiKOBOW C ABYCTOPOHHWUM CINOLIHBIM NPOBAPOM, BLINONHAEMBIA pyYHOR
AyroBoW ceapkoi 0,85
CTHIKOBOW OHOCTOPOHHMIA C TEXHONOIMYECKOW NOAKNAAKOW, BblNONHaEe-
Mbtii PYYHOW AYroBon CBAPKOA 0,80
Maskroe BHaxnecTky 0,85

Ta6nuya 1.4 — KoahuLumeHT NPOYHOCTA CBAPHLIX LUBOB 15 COCY/I0B M ANNapaToB K3 TUTAHA W ero ¢nnaBsoBs

Koagpduumnenr ¢
Bug ceapHoro wea v cnocob ceapku Anuna koHTpoNUpyeMbix AAnuHa KOHTpoNUpyeMbIX
Wwegs oY obWwen AnNunHe! LIBOB OT 06IWOA ANUHLI
cocrasnser 100 %* coctapnsaer or 10 %
ao 50 %*
CTbIKOBOW C ABYXCTOPOHHUM NPOBAPOM ABTOMATUYECKON
CBApKOM Nof PNCOM, asToMaTVyeckan Uny pyYHan ceapka B
cpefe aproHa Unu renva ¢ [BYXCTOPOHHUM CRMOUIHLIM NPONNaB-
neHueMm 0,95 0,85
CoeanHeHune Brasp npwn obecneveHny CNNOWHOro ABYXCTO-
POHMHErQ NPOBAPa aBTOMATVMECKOW N PY4HON CBAPKOV B Cpe-
e aproHa unu renus 0,90 0,80
CoegvHexune B TaBp, CRNOWHOW nposap He obecnevnsaer-
cA 0,80 0,65
CTblkOBOE coeavHeHne, OCTYNHOe K CBapke € OOHOW CTO-
POHLI 8 3alUUTHOW cpede aproHa Wnu renusa u obecnevernn
3auTLl ¢ 0BpaTHOW CTOPOHBI 0,70 0,60
* O6bem KOHTPONS onpegensieTcH TexHUYeckuMu TpeboBaHuaMKU Ha UaroToBNEHKe.

YK 66.023:006.354 OKC 71.120
75.200

o2 OKI1 36 1500

KnioyeBbie criosa: coCy/b! v anmnaparbl, HOPMbI M METO/b PACHETA Ha NPOYHOCTb, 06ume TpeboraHus, AoNyC-

KaeMble HAaNpPsXXEHUA
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